Background: We aimed to reveal sex differences in depression comprehension by reanalyzing data from a previous study of patients who were administered antidepressants. Methods: A total of 424 outpatients were enrolled in the study. Participants were provided an original self-administered questionnaire that comprised eight items: depressive symptoms, course of depression, cause of depression, treatment plan, duration of antidepressant use, how to discontinue antidepressants, side effects of antidepressants, and psychotherapy. Each item consisted of the following two questions: "Have you received an explanation from the doctor in charge?" and "How much do you understand about your treatment?" The level of patients' comprehension of these questions was rated on a scale of 0-10 (11 anchor points). Symptoms were evaluated using the Quick Inventory for Depressive Symptomatology, Japanese version, and other scales. Patients were divided on the basis of sex, regardless of whether they were in remission. Results: Compared with male patients, female patients with depression exhibited lower levels of depression and did not receive adequate psychoeducation from their physicians. While depression comprehension of female patients might not necessarily be associated with remission, male patients in remission received more explanations about depression and understood more compared with female patients. Conclusion: Depression comprehension of male patients might be associated with remission, and psychoeducation should be sex-oriented to improve treatment responses.
Introduction
Patients with depression face several problems in clinical settings. First, the number of patients with depression who visit psychiatrists is very low, with approximately 18% of these patients having visited psychiatrists in Japan. 1 Furthermore, after visiting psychiatrists and starting medication, it is difficult for many patients to continue the medication. Sawada et al reported that after 6 months, approximately 60% of the patients did not continue their antidepressant regimen and 63.1% of the patients did so without discussion with their physicians. 2 Psychoeducation is one way to support improvement in psychiatric disorders. Brown et al started the use of psychoeducational approach in the 1970s for families of patients with schizophrenia. 3 Kemp et al in their study showed that better adherence and outcomes might be achieved via "compliance therapy" for patients with schizophrenia. 4 Cardoso et al reported that combination therapy including pharmacological treatment and a brief psychoeducational approach was more effective than routine pharmacological treatment for the betterment of the quality of life of patients with bipolar disorder. 5 Similarly, many reports studying psychoeducational approaches have demonstrated the importance and/or effectiveness of psychoeducation for patients with depression. For example, some studies have shown that the psychoeducational approach improves adherence to pharmacological treatment, 6, 7 decreases the depressive symptoms of patients, 8 and prevents relapse. 9, 10 In a meta-analysis, Donker et al concluded that brief, passive psychoeducational interventions may improve depressive symptoms of patients. 11 Brown et al reported that adherence to pharmacotherapy might be improved by providing key messages (e.g., "told what to do if there were questions," "told how long to expect to take medicine," "advised of how long side effects will last," and "given advice on managing minor side effects") about antidepressants or pharmacotherapy at baseline. 12 These messages seem important to patients with depression, but the authors reported that some patients did not receive enough information. 12 Sex differences between patients with depression are very important to the epidemiology and clinical course of the disorder. Some reports have shown that female patients are more likely to have depression and recurrent depression and that they easily develop depression in response to stress. [13] [14] [15] Previous studies have investigated sex differences in response to various antidepressants. Female patients respond better to selective serotonin reuptake inhibitors and citalopram, whereas male patients respond better to tricyclic antidepressants. [16] [17] [18] From a cellular and molecular perspective, using positron emission tomography studies, Javanovic et al and Parsey et al showed that female patients have higher 5-HT1A receptor binding potential and lower serotonin transporter-binding potential in many brain regions than male patients. 19, 20 Furthermore, Bethea et al showed the influence of estrogen on serotonin transporter expression in the hypothalamus. 21 Physicians may consider these sex differences when treating patients with depression.
Thus, psychoeducation is important for patients with depression, and there are sex differences in depression. Because the prevalence of psychoeducation and level of depression comprehension among patients had not been examined in detail, we evaluated depression comprehension in patients with depressive episodes or with experience of depressive episodes as well as in those who had taken or were taking antidepressants in a previous study. 22 We found low levels of depression comprehension among patients, and several questionnaires that evaluated depression comprehension were found to be significantly associated with the severity of depression in the secondary results. 22, 23 We have previously studied the comprehension and characteristics of patients with depression, 22,23 but we did not analyze sex differences between male and female patients. In the present study, we reanalyzed data from our previous study and investigated sex differences in depression comprehension and their relationship to treatment response.
Methods Participants
The present study was conducted from February 2013 to October 2013. Outpatients who were experiencing or had experienced a depressive episode and were taking or had taken antidepressants were recruited. Patients with mental retardation, severe depression, severe dementia, or blindness or those who did not complete the questionnaire about depression comprehension were excluded. Patients with delusion, suicidal ideation, or sub-stupor were excluded because questionnaires are often invasive and unethical for patients with such status. In total, 424 outpatients were enrolled in the study; response rate was 88.3%. The participants comprised outpatients of six hospitals in Aomori and Akita, Japan: the Hirosaki University School of Medicine and Hospital, Hirosaki Aiseikai Hospital, Seihoku Chuoh Hospital, Kuroisi General Hospital, Odate City General Hospital, and Mutsu General Hospital.
The study was conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of the Hirosaki University Hospital. All participants provided written informed consent before participation.
Measures
To assess the level of depression comprehension among the participants, we used a self-administered, original questionnaire comprising two questions "Have you received an explanation from the doctor in charge?" and was answered with "yes" or "no" for each category. Comprehension level was rated on an 11-point scale from 0 ("I do not understand it at all") to 10 ("I understand it perfectly") for each category. We used the Quick Inventory for Depressive Symptoms, Japanese Version (QIDS-J), to evaluate the severity of depression in each patient and defined participants with QIDS scores ≤ 5 as remitters in the present study. Both the validity and reliability of QIDS-J have been previously established. [24] [25] [26] All participants were assessed using the Clinical Global Impression-Severity (CGI-S) scales and Global Assessment of Functioning (GAF) to evaluate illness severity and general functioning. GAF is a numerical scale (1=worst to 100=best) used to subjectively evaluate patients' psychological, occupational, and social functions. CGI-S is commonly used to measure treatment efficacy, treatment response, and symptom severity in studies of patients with mental disorders 27 it uses a seven-point scale, 1 (normal, not at all ill) to 7 (extremely ill), to rate the severity of a patient's illness at the time of assessment and is based on clinician's past experience.
We collected data regarding patient demographics, diagnoses, and other clinical information from medical records. All participants were diagnosed using Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV).
Statistical Analyses
The characteristics of remitters and non-remitters in terms of clinical and epidemiological items were compared using chi-square tests.
The rates of remission based on receiving explanations and comprehension scores were compared between the younger and older groups using chi-square tests.
To study whether receiving explanations was associated with comprehension scores, we compared the comprehension score for each item based on whether participants had received a prior explanation about the item between the younger and older groups using t-tests.
We also compared the characteristics of receiving explanations and comprehension scores between remitters and non-remitters in the male and female groups using chisquare and t-tests.
A P-value < 0.05 was considered statistically significant. Data were analyzed using SPSS for Windows 22 (IBM Japan, Tokyo, Japan). Table 1 shows the characteristics of participants and the results of comparisons between remitters and non-remitters and between male and female patients.
Results

Patient Characteristics, Comparison Between Remitters And Non-Remitters, And Comparison Between Male And Female Patients
The age and GAF score of remitters were significantly higher than those of non-remitters. Conversely, the number of major depressive episodes, CGI-S scores, and QIDS-J scores of remitters were significantly lower than those of non-remitters. There was no significant difference in the contents of diagnostic criteria between remitters and nonremitters. Although the comprehension scores for items B and F were significantly higher in the remitters, there was no significant difference in the rate of receiving explanation regarding each item between remitters and nonremitters.
The average age, duration of disease, CGI-S, and QIDS-J were significantly lower in the male group than in the female group. GAF scores were significantly higher in the male group than in the female group. The contents of diagnostic criteria were not significantly different between the two groups. The rates of receiving explanations regarding items A, B, C, D, and F were significantly higher in male patients than in female patients. The comprehension scores of items B, C, D, and E, along with total comprehension scores were significantly higher in male patients than in female patients. Table 2 shows the comparison of comprehension scores between patients who did and did not receive explanations for each item in the male and female groups (e.g., the top of the table shows a comparison of the comprehension scores in male and female patients for item A between those who did and did not receive an explanation of item A).
Comparison Of Comprehension Scores In Male And Female Subjects Between Patients Receiving And Not Receiving Explanations
Almost all comparisons showed significant differences between patients who did and did not receive explanations. In all comparisons, groups who received explanations Table 3 shows the results of comparison between remitters and non-remitters in male and female patients. In the male group, the average age, duration of disease, duration of taking antidepressants, and GAF scores of remitters were significantly higher than those of non-remitters. In the female group, the average age, age at onset, and GAF scores of remitters were significantly higher than those of non-remitters. CGI-S and QIDS-J scores of remitters were significantly lower than those of non-remitters in both male and female patients.
Comparison Between Remitters And Non-Remitters In Male And Female Patients
None of the items regarding receiving explanation showed a significant difference between remitters and non-remitters in males or females. In the male group, the comprehension scores of remitters for items B, E, F, and H, along with their total comprehension scores, were significantly higher than those of non-remitters. Conversely, none of the comprehension scores for individual items or for total scores showed a significant difference between remitters and non-remitters in the female group.
Discussion
In the present study, we reanalyzed data from a previous study 22, 23 to investigate the difference between male and female patients in terms of depression comprehension and showed the effect of psychoeducation. Compared with male patients, female patients with depression showed lower levels of depression comprehension and did not receive adequate psychoeducation from their physicians in the typical treatment course. While their comprehension of depression might not necessarily be associated with remission, male patients in remission received more explanations about depression and understood more compared with female patients. To the best of our knowledge, the present study is the first to analyze differences in depression comprehension between male and female patients with depression and to study the association between such comprehension and responsiveness to depression treatment in these patients.
As indicated by the results in Table 2 , both male and female patients with depression who received explanations about depression showed better depression comprehension, as evaluated using questionnaires. However, the results from Table 3 show that female patients with depression in remission did not exhibit better depression comprehension, whereas male patients with depression in remission did. The remission of female patients with depression might not be influenced by depression comprehension, which was evaluated using questionnaires including items A through to H. Although the results seemingly demonstrate that psychoeducation is not useful for female patients with depression, "psychoeducation" in the present study was defined only by explanations or information. Psychoeducation is complex and includes comprehensive intervention; thus, other types of questionnaires may be preferable in future studies. In addition to explanations and information, other psychoeducational factors might positively influence the response of female patients to depression treatment.
In the present study, it was unclear why there were differences in characteristics associated with depression comprehension and remission between male and female patients. As mentioned above, certain differences in responsiveness to antidepressants and in biological characteristics might be associated with the outcomes. [16] [17] [18] [19] [20] Krivoy et al reported that male patients with depression show better adherence to antidepressants than female patients. 28 The male participants in the present study might have increased their adherence to antidepressants as a result of receiving explanations and depression comprehension, and this might have led to improved treatment responses. However, some studies have shown lower adherence in male patients and have reported that sex differences regarding better adherence as a result of receiving explanations and depression comprehension may not improve the responses. 29, 30 The present study was done in Japan and cultural-specific aspects (e.g., how people do when they are in trouble or whether they discuss about their mental health with others) might influence the sex differences but we did not research such aspects and influence. Different results might be reported in the study in other countries or regions.
Our results suggest that male patients with depression should receive more psychoeducation because receiving explanations and depression comprehension are associated with better treatment responses. However, we assert that it is still necessary to provide explanations to female patients and help them understand depression better. Female patients might require more psychological or emotional discussion rather than explanations during their interview and need other information besides the items from the present study to improve their treatment responses; acceptance, empathizing, supportive psychotherapy, and concrete methods to solve their troubles. In a previous study, Kornstein et al reported that female patients with among patients with chronic depression, female patients receive psychotherapy more than male patients. 17 Psychiatrists might feel that female patients need psychological approaches more than male patients.
There were several limitations to the present study. First, we only used subjective evaluations of receiving explanations and comprehension of items of psychoeducation. Furthermore, "psychoeducation" in the present study was defined only on the basis of explanation and information about depression and its treatment. The results may not reflect clinical reality in terms of providing and receiving explanations and comprehension of depression and its treatment. Sleath and Rubin reported that female physicians are more likely to counsel than male physicians in the study including patients and resident physicians. 31 Although we did not record the genders of physicians, the genders might influence comprehension of depression. In future assessments, we may use objective rather than subjective questionnaires and record the genders of physicians. Other types of questionnaires may be better because psychoeducation is complex and is a form of comprehensive intervention. Second, this is a retrospective study. We did not discuss when and how patients received explanations. Some patients might have received explanations via videos, booklets, and books, whereas others might only have received explanations through lectures from physicians. The timing and methods of explanations might influence the efficacy of psychoeducation. The methods of explanations should be adjusted according to a patient's severity of depression and comprehension. Intervention studies are needed to investigate the efficacious timing for explanations and to identify methods or contents that are helpful for these patients. Such studies might reveal methods for improving psychoeducation in female patients.
In conclusion, we reanalyzed data from a previous study to compare male and female patients in terms of depression comprehension and demonstrated the effect of psychoeducation. Compared with male patients, female patients with depression showed lower levels of depression comprehension and did not receive adequate psychoeducation from their physicians, but their depression comprehension might not be associated with remission. The depression comprehension of male patients, however, might be associated with remission. There may be a necessity for sex-oriented psychoeducation and related items for each patient.
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